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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide such a 
parameter adjusting method and its device for a test 
bench ECU as being capable of easily tuning parameters. 

SOLUTION: The parameter adjusting method for a test 
bench ECU comprises a step of monitoring the 
movement of a ECU to be mounted on a vehicle and a 
step of adjusting parameters by connecting only one of 
systems to the output of a test bench ECU 9 to fit the 
movement of an ECU 11 to be mounted on a vehicle 
when an engine 1 is operated. A parameter adjusting 
device for the test bench ECU comprises the general 
test bench ECU 9 and a parameter adjuster 15 to adjust 
parameters by selecting one of the systems. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A parameter adjustment method of ECU for test benches characterized by 
comprising the following. 

A process of operating an engine according to ECU for mount, and monitoring 
operation of ECU for mount. 

According to ECU for test benches, an engine is operated [ a system which should be 
tuned up ] for the remaining systems according to ECU for mount, A process of 
performing tuning up a parameter of a system which should tune up ECU for test 
benches so that operation of ECU for test benches may turn into said monitored 
operation about all the systems. 

[Claim 2]A parameter adjusting device of ECU for test benches characterized by 
comprising the following. 

ECU for test benches in general which can be chosen one by one as a system which 
stores a software module of two or more systems, and should tune up one arbitrary 
system before long. 

So that it may be connected to this ECU for test benches and operation of ECU for 
test benches of one arbitrary system selected by ECU for test benches which should 
be tuned up may be doubled with operation of ECU for mount monitored beforehand, A 
parameter regulator which tunes up a parameter of said system of ECU for test 
benches which should be tuned up. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the device which uses directly the 
parameter adjustment method in ECU for test benches (engine control computer) 
used before shipment with the engine functional test done by a test bench, and its 
method for operation. 
[0002] 

[Description of the Prior Art]At an engine assembly factory, before shipping an engine 
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to a vehicle assembly factory, in order to check an engine function eventually, as 
shown in drawing 5 and drawing 6 , a bench examination is done. ( Drawing 5 and 
drawing 6 are applied to conventional technology and this invention.) 
The engine conveyed from the engine impression plaster degree, As shown in drawing 
5, it is warmed up by the temperature which was suitable for the test on the 
warming-up bench, and the warmed-up engine is shipped to a vehicles factory, after 
rotating a turntable, being sent out to a test bench, doing various kinds of functional 
tests by a test bench and checking a function. In a test bench, as shown in drawing 6 , 
a fuel system, a cooling water subsystem, a power supply, and ECU for test benches 
are connected to the engine by which a functional test is done. And an engine is 
started, an allophone, vibration, water, and an oil leak are inspected in an idling rolling 
state, and acceleration responsiveness is inspected by organic-functions evaluation 
according to a racing state. The above-mentioned connector is removed from an 
engine after an inspection, and an engine is shipped towards a vehicle assembly 
factory. 
[0003] 

[Problem(s) to be Solved by the Invention]However, the following problem was among 
the functional tests done by driving an engine according to the conventional ECU for 
test benches. 

** In general-purpose ECU for engine test benches, parameter adjustment of each 
software module takes time. Because, by ECU for test benches, and ECU for mount, 
since hardwares differ, various timing differs. Therefore, the parameter of ECU for 
mount cannot be used as it is as a parameter of ECU for test benches, but it is 
necessary to carry out parameter adjustment of the parameter of ECU for mount for 
[ for test benches ] ECUs. For example, in order to raise engine startability, the 
injection quantity is controlled, the angle of an ISC valve (idle speed control valve) is 
controlled, or there is 2 flexibility of **. Since the evaporation rate of fuel is low when 
water temperature is low, it is necessary to make the injection quantity more. 
However, if it is made [ many ] too much, number of rotations will become high too 
much. Then, an ISC valve is opened, air is put in and an air-fuel ratio is lowered. In this 
case, if air is taken in too much, torque will fall, and an engine will stop. Therefore, it 
will be necessary to adjust well these [ in which it interferes mutually ] two 
parameters. In the ECU development for mount, since this adjustment serves as a 
repetition shown in the flow chart of drawing 12 , it requires time. Since this parameter 
for vehicles cannot be used for general-purpose ECU for test benches as it is like the 
above, the ********** as drawing 12 also with same parameter determination of 
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general-purpose ECU for test benches is needed, and it requires time for parameter 
adjustment. 

** ECU for test benches has a high unit price. In a test bench, an engine is no-load 
and is operated. Since this differs from a mounted state (transmission, a propeller 
shaft, with a differential), if the engine of a test bench is operated according to ECU 
for mount, it cannot perform stable operation. That is, the parameter for mount cannot 
be used as it is. Therefore, it is necessary to change the parameter of the program of 
ECU for test benches from the parameter of ECU for mount. However, since it is 
written to the mask ROM and soldered, the program of ECU for mount cannot be 
changed. For this reason, although ECU for a trial production (ROM in which program 
change is possible is used, and extraction and insertion with a socket is possible) used 
during the ECU parameter adjustment for mount is used by the test bench, this is 
what has high cost for the handmade article. Although the reason for program change 
made low various valve-action temperature other than the above and has timed 
warming-up time reduction, the change for it also has it. The program addition of ECU 
is [ small change of engine specifications ] needed. Since ECU for mount stored only 
the indispensable program and has achieved low cost-ization thoroughly, if it differs in 
the specification of an engine ignition system, an injection system, a various sensor, 
etc., it will be set to ECU for exclusive use also with what [ new ] has most the same 
ECUs. And ECU for a trial production is also set to exclusive ECU according to it. By 
this, the cost of ECU costs dearly. The purpose of this invention is to provide the 
parameter adjustment method of ECU for test benches which can tune up a 
parameter easily, and its device. 
[0004] 

[Means for Solving the Problem]This invention which attains the above-mentioned 
purpose is as follows. 

(1) A process of operating an engine according to ECU for mount, and monitoring 
operation of ECU for mount, According to ECU for test benches, an engine is operated 
[ a system which should be tuned up ] for the remaining systems according to ECU for 
mount, A process of performing tuning up a parameter of a system which should tune 
up ECU for test benches so that operation of ECU for test benches may turn into said 
monitored operation about all the systems, and a parameter adjustment method of 
ECU for the test benches, ** and others. 

(2) ECU for general-purpose test benches which can be chosen one by one as a 
system which stores a software module of two or more systems, and should tune up 
one arbitrary system before long, So that it may be connected to this ECU for test 
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benches and operation of ECU for test benches of one arbitrary system selected by 
ECU for test benches which should be tuned up may be doubled with operation of 
ECU for mount monitored beforehand, A parameter regulator which tunes up a 
parameter of said system of ECU for test benches which should be tuned up, and a 
parameter adjusting device of ECU for the test benches, ** and others. 
[0005]In a method of the above (1), and a device of (2), in order to set ECU for test 
benches to general-purpose ECU, compared with a case where ECU is prepared to 
each engine, respectively, it is that the cost is cut down. Since adjustment of a 
parameter of various ECUs for test benches which carry out an engine pair is 
performed so that one arbitrary system may be chosen and operation of ECU for 
mount may be suited, parameter adjustment can be performed easily, without 
interfering each other with other systems. 
[0006] 

[Embodiment of the Invention]Below, the desirable example of this invention is 
described with reference to drawing 1 - drawing 1 1 . However, known art is 
conventionally applicable to drawing 5 - drawing 11 . As shown in drawing 5 , after the 
engine 1 is processed into the work process 2, being attached at the process 3 with a 
group and being warmed up at the warming-up process 4, it is conveyed by the test 
process 5, is inspected by the test bench 6, and is shipped towards rear vehicle both 
the factories except inferior goods. This invention is applied to the test process 5. In a 
test process, as shown in drawing 6 , the engine 1 is connected to the fuel tank 7, the 
coolant tank 8, ECU9 for test benches, and the power supply 10, the engine 1 is 
operated on a test bench, and an inspection is conducted. 

[0007]The engine 1 has ECU(engine control computer) 1 1 for mount shown in drawing 
7_(conventionally publicly known), and as ECU1 1 is shown in drawing 7 , it is connected 
with each engine composition machine and control machinery (hardware). ECU11 
stores the software module of two or more systems for engine operation control in 
ROM and RAM. To this software module, these software module itself is 
conventionally publicly known including the fuel injection system 12 ( drawing 9 ), the 
ignition system 13 ( drawing 10 ), and the ISC system 14 ( drawing 11 ). 
[0008]The parameter adjusting devices of ECU for test benches of this invention 
example are ECU9 for general-purpose test benches, the parameter regulator 15, and 
**, ** and others, as shown in drawing 1 and drawing 2 . The parameter regulator 15 is 
made to serve a double purpose as a monitoring apparatus of operation of ECU1 1 for 
mount (however, a parameter regulator and a monitoring apparatus may be provided 
independently). ECU9 for general-purpose test benches stores the general-purpose 
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software module (software module applicable to various engines if even a parameter is 
decided) of two or more systems (for example, a fuel injection system, an ignition 
system, an ISC system) in RAM (or ROM). As for two or more systems, ** can also 
choose one arbitrary system now one by one as a system which should tune up the 
parameter of the software module. 

[0009]The parameter regulator 1 5 is connected to ECU9 for test benches as shown in 
drawing 1 , It tunes up to the parameter of the system which should tune up ECU9 for 
test benches so that operation of ECU9 of one arbitrary system selected by ECU9 for 
test benches which should be tuned up for test benches may be doubled with 
operation of ECU11 for mount monitored beforehand. The parameter regulator 15 
consists of computers and stores the routine of drawing 3 and drawing 4 in RAM (or 
ROM). At Step 101, among the routines of drawing 3 . Each apparatus connected to 
ECU1 1 for mount (in the example of drawing 1 .) A vacuum sensor, a subthrottle 
position sensor, a coolant temperature sensor, A throttle position sensor, a knock 
sensor, a distributor, The signal (operation of ECU11 for mount) sent to ECU11 for 
mount from 0 2 sensor, an exhaust gas temperature sensor, and a suction noise sensor 
is taken out from the connector 16 for signal extraction, and operation of ECU1 1 for 
mount is monitored and memorized. In Step 102, arbitrary one out of two or more 
systems (a fuel injection system, an ignition system, an ISC system) (for example, fuel 
injection system) is chosen, and a parameter is tuned up according to the routine of 
drawing 4 . Parameter tuning is performed for the remaining systems one by one at 
Steps 103 and 104. 

[0010]In the routine of drawing 4 , tuning of a parameter is performed about one 
arbitrary system selected by the routine of drawing 3 . Drawing 4 and drawing 1 show 
taking the case of the fuel injection system. The parameter to tune up is for example, 
a fuel increase correction coefficient. Only the port of the system (fuel injection 
system) which should be tuned up among the output interfaces of ECU9 for test 
benches, As shown in drawing 1 , it connects with hardware (injector), and about the 
remaining systems, the output port and hardware of ECU1 1 for mount are connected, 
and a parameter is tuned up according to the routine of drawing 4 in this state. The 
same signal as the input signal of ECU11 for mount from the connector 16 for signal 
extraction is inputted into the input interface of ECU9 for test benches. 
[0011]In the routine of drawing 4 , the parameter (********, increase correction 
coefficient after start up) which should be tuned up at Step 201 is set as any value 
(initialization). Subsequently, at Step 202, a fuel injection system is controlled by 
ECU9 for test benches, systems other than a fuel injection system are controlled by 
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ECU11 for mount, and an engine is operated. The present engine speed value omega is 
compared with the engine speed value and omega 0 (engine speed value at the time of 
control of ECU 11 for mount) which were monitored, and it is made for Steps 
204-208omega to suit omega 0 at Step 203. Namely, at Step 204, if it is omega<omega 
0 , only deltaK increases the quantity of the correction factor K, and bring 
number-ol^rotations omega forward, and at Step 206. If it is omega>omega 0 , only 
deltaK decreases the quantity of a correction factor, and it is made to make 
number-ol^rotations omega late, if omega is not restored to omega 0 **deltaomega at 
Step 208, deltaK is made small at Step 209, and it repeats until omega is restored to 
omega 0 **deltaomega. omega is mostly in agreement with omega 0 by this — the 
parameter K (fuel increase correction coefficient after start up) is tuned up like (that 
is, the engine performance by ECU for test benches and the engine performance by 
ECU11 for mount suit). 

[0012]The parameter of all the systems is tuned up by what other systems (an ignition 
system, an ISC system) tune up the parameter according to this for one by one (Steps 
103 and 104 of drawing 3 ). All the output ports of ECU9 for test benches are 
connected to the hardware of an engine corresponding, respectively all at once after 
the completion of tuning of a parameter, an engine is operated, and an inspection is 
performed. 

[0013]The parameter adjustment method of ECU for test benches carried out using 
the above-mentioned device consists of a monitoring process (Step 101) of operation 
of ECU1 1 for mount, and a tuning process (Steps 102-104) of the parameter of 
various systems, as shown in drawing 3 . In the monitoring process of operation of 
ECU11 for mount. As shown in drawing 2 , the connector 16 for signal extraction 
provided in the input port of the monitoring apparatus 15 (a parameter regulator and 
combination) and the signal circuit of ECU1 1 for mount is connected, The engine 
operation condition (namely, operation of ECU for mount) when an engine is operated 
according to ECU11 for mount is memorized to the monitoring apparatus 15. 
Subsequently, in a parameter tuning process, one system which should tune up a 
parameter is chosen arbitrarily (for example, a fuel injection system is chosen). And as 
shown in drawing 1 , while connecting the hardware of only the system with the output 
port of ECU for test benches, making only the system follow ECU9 for test benches 
and operating an engine, Make the remaining systems follow ECU1 1 for mount, 
operate, and an engine by the routine of drawing 4 . operation (for example, engine 
speed value omega) of ECU9 for test benches tunes up a parameter (for example, the 
fuel increase correction coefficient K) to operation (for example, omega 0 ) of ECU11 
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for mount so that it may become (omega goes into the range of omega 0 **deltaomega 
— as). ECU for test benches which adjusted the injection quantity of the engine on a 
test bench to the injection quantity made into number of rotations equivalent to 
having controlled by ECU1 1 for mount by this tuning is obtained. And a parameter is 
tuned up also to all the remaining systems like tuning of the parameter of a fuel 
injection system (Steps 103 and 104 of drawing 2 ). After tuning of all the parameters 
is completed, all the systems are connected to the output port of ECU for test 
benches, an engine is operated, and an inspection is performed. 

[0014]In tuning of the above-mentioned parameter, since only one system is chosen 
and is performed, there is no repetition of the tuning by interference with other 
systems which were described by drawing 1 2 , and it can tune up very easily for the 
adjustment uniquely performed so that omega may moreover be in agreement with 
omega 0 . 
[0015] 

[Effect of the Invention]According to the adjustment method of the parameter of ECU 
for test benches of claim 1. A parameter can be tuned up easily, without producing 
interference with other systems, since the parameter of the system is tuned up so 
that one system may be taken out from two or more systems and the operation of 
ECU for mount in which operation of ECU for test benches carried out the Morita ring 
may be suited. Since according to the adjusting device of the parameter of ECU for 
test benches of claim 2 ECU for test benches is set to general-purpose ECU and the 
parameter of each system is adjusted with every one parameter regulator. While 
parameter adjustment is easy, one ECU must be prepared to two or more sorts of 
engines, and a cost cut can be aimed at. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a distribution diagram of the process of monitoring operation of ECU 
for mount of the parameter adjustment method of ECU for test benches concerning 
one example of this invention, and the device used for it. 

[Drawing 2] It is a distribution diagram of the parameter tuning process of the 
parameter adjustment method of ECU for test benches concerning one example of 
this invention, and the device used for it. 

[Drawing 3] They are a parameter adjustment method of ECU for test benches 
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concerning one example of this invention method, and a flow chart of a routine used 
for it. 

[Drawing 4] It is a flow chart of a routine used for the parameter tuning process and it 
of the parameter adjustment method of ECU for test benches concerning one 
example of this invention method. 

[Drawing 5] It is a distribution diagram of an engine test process applicable to both this 
invention and conventional technology. 

[Drawing 6] It is a connection diagram of the apparatus in a test bench applicable to 
both this invention and conventional technology. 

[Drawing 7] [t is a distribution diagram of the various control systems of an engine 
applicable to both this invention and conventional technology. 

[Drawing 8] It is a block diagram showing the relation of the various control systems of 
an engine applicable to both this invention and conventional technology. 
[Drawing 9] It is a block diagram of the fuel injection system of an engine applicable to 
both this invention and conventional technology. 

[Drawing 10] It is a block diagram of an ignition system applicable to both this invention 
and conventional technology. 

[Drawing 1 1] It is a valve opening (number of steps) opposite 

cooling-water^temperature relation figure used for an ISC system applicable to both 
this invention and conventional technology. 

[Drawing 12] It is a flow chart which shows the process of the conventional parameter 
adjustment method. 
[Description of Notations] 

I Engine 

6 Test bench 

9 ECU for test benches 

I I ECU for mount 

12 Fuel injection system 

13 Ignition system 

1 4 ISC system 

1 5 Parameter regulator 

16 The connector for signal extraction 
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